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1.    Find the derivative     𝑦 =
𝑥2
2
−
1
𝑥
                                                                                         [1] 
 
 
 
 
 
 
 
 
2.      Given   𝑓(𝑥) = 3𝑥 + cos 𝑥 
 
2.1 Find the first derivative of 𝑓.      [1] 
 
 
 
 
 
 
2.2 Find the second derivative of 𝑓.      [1] 
  
 
 
 
 
 
 
 
 
 
3.    Find   𝑓′  given    𝑓(𝑥) = (1 + ln 2𝑥)1.5                                                                                    [3] 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
3 I MAT1C3E (CALCULUS) EXAM JUNE 2017 
4. Use the Product rule for derivatives to find the derivative of   [2] 
 
             𝑓(𝑥) = (1 + 2𝑥)(3 − 𝑥2)         
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
5. Use the Quotient rule for derivatives to find the derivative of   [3] 
 
             𝑓(𝑥) =
𝑒𝑥
cos 𝑥 − 1
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6.      Given   3𝑥2 + 𝑥𝑦 + 𝑦2 = 1 
 
         6.1       Use implicit differentiation to find  𝑦′.                                                                        [3] 
    
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
6.2 Find the slope of the tangent line(s) to   𝑓   at   𝑥 = 0   [2] 
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7          Let 𝑵 be the number of eggs a bird lays and    𝑃(𝑁) =
1
1 + 0.06𝑁2
    be the probability  
that each chick survives. The total number of offspring that survive 𝑆(𝑁) is the product of 
the number of eggs 𝑁 and the   probability of survival 𝑃(𝑁). 
 
7.1 Find the equation for the total number of offspring that survive 𝑆(𝑁) . [1] 
 
 
 
 
 
 
 
 
 
 
7.2 Find the number of surviving offspring when the bird lays 
 2  or   5 or 10 eggs.         [1] 
 
 
 
 
 
 
 
 
 
 
 
 
7.3 Find 𝑆′(𝑁)         [2] 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
6 I MAT1C3E (CALCULUS) EXAM JUNE 2017 
7.4 What is the best strategy for the bird?     [2] 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
8. The mass 𝑀 of an object is the product of density 𝜌 and the volume 𝑉. If the mass and the  
 volume of an insect are given by   𝑀(𝑡) = 𝑡 + 1 and   𝑉(𝑡) = 𝑡 + 2   for  0 ≤ 𝑡 ≤ 4. 
 
8.1 Find the equations for the density 𝜌 of the insect as a function of time.  [1] 
 
 
 
 
 
 
 
 
 
 
8.2 Find the derivative of the density of the insect     [2] 
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9. Sketch the graph of any function with a positive second derivative.     [1] 
 
          
 
    
 
 
 
  
10. Which point on the given graph is: 
 
 
10.1 a critical point.       [1]                
  
 
 
 
10.2  a point of inflection.       [1] 
 
 
 
 
10.3 a point with a negative      
 derivative          [1]  
 
 
 
 
10.4 a point with a negative  
second derivative.          [1] 
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11.          Given      𝑓(𝑡) = 𝑡𝑒−𝑡    for    0 ≤ 𝑡 ≤ 5,  
 
11.1 Show that  𝑓′(𝑡) = (1 − 𝑡)𝑒−𝑡    and    𝑓′′(𝑡) = (𝑡 − 2)𝑒−𝑡.  [2] 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 11.2 Find the critical points of  𝑓.       [2] 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 11.3 Determine the curvature.       [3] 
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11.4 Determine the point of inflection.      [1] 
 
 
 
 
 
 
 
 
11.4 Sketch the graph of   𝑓       [2] 
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